Recent studies show that racism may influence health inequities. As individuals grow from infancy into old age, they encounter social institutions that may create new exposures to racial bias. Yet, few studies have considered this idea fully. We suggest a framework that shows how racism and health inequities may be viewed from a life course perspective. It applies the ideas of agepatterned exposures, sensitive periods, linked lives, latency period, stress proliferation, historic period, and cohorts. It suggests an overarching idea that racism can structure one's time in asset-building contexts (e.g., education) or disadvantaged contexts (e.g., prison). This variation in time and exposure can contribute to racial inequities in life expectancy and other health outcomes across the life course and over generations. (Am J Public Health. 2012;102: 967-974. 
From crib to coffin, race is invented, recorded, and reported. The classification of people's race on their birth certificates, college applications, medical charts, and death certificates highlights the central role of racial stratification in US society. 1, 2 Racial classification follows one across the life course, and with this classification comes the potential for exposure to racism and health inequities. 3 A recent study suggested that in 2000, about 176 000 deaths were attributable to one specific form of racism, racial residential segregation. 4 Segregation, however, is but one type of inequality. 5 The complexity of the effects of racism over the course of development is insufficiently recognized. Most studies emphasize the main effect of a given exposure at a specific period in the life course. For instance, many studies demonstrate that the reporting of racial discrimination in childhood or adulthood is associated with illness. 6, 7 A few studies go further, perhaps by specifying discrimination in multiple contexts (e.g., everyday discrimination vs workplace discrimination) 8, 9 or by examining the interaction between discrimination and other factors, such as social strains. 10 However, a more complex and potentially more realistic model of racial health inequities can consider how race and racism intersect throughout the life course. The life course perspective emphasizes that one of the most important functions of age and time are not simply their biological and developmental significance, but also their social significance. 11 Eighteen-year-old persons do not simply have older organs than 17-year-old individuals; they also possess rights, roles, and obligations that 17-year-old individuals do not. These include (depending on place and historical time) the ability to drive, vote, marry, smoke cigarettes, drink alcohol, be sued, and hold a prison record. Each of these rights, roles, and obligations is potentially shaped by race and racism. 12 A life course perspective emphasizes the importance of change. Exposure to racism can change in nature, importance, and intensity. 13---15 Similarly, health and the factors that produce health can change. A growing body of research shows that health is not merely the result of risks that occur sporadically at one point in time. 16 Failure to attend to these temporal changes not only shortchanges our knowledge base, but also can lead to missed opportunities for intervention. The principles of the life course perspective have been well described in the literature. 11, 16, 17 We focus on a subset of ideas that may be particularly useful for studies of racial health inequities. They include the ideas of age-patterned exposures, sensitive periods, linked lives, latency periods, stress proliferation, historical period, and cohorts.
These ideas are summarized in Table 1 and elaborated in the remainder of the article.
AGE-PATTERNED EXPOSURES AND SOCIAL PATHWAYS
The life course perspective emphasizes that as individuals age, they exit some social systems and enter new ones. 11 These systems-including the educational system, criminal justice system, and labor market-have been viewed as fundamental drivers of health inequities. 22---24 Transitions into new systems provide additional contexts for potential exposure to racial discrimination. 21 Studies document that youths, adults, and older adults all report experiences with racial discrimination to varying degrees. 10, 25 Indeed, children as young as 3 years old appear to recognize racial groups and treat one another differently on the basis of race. 26 There is insufficient documentation as to how experiences with discrimination change across the entire life course, but such changes are likely. For example, high school students' reports of discrimination from adults appear to increase over time, whereas their reports of discrimination from peers remain stable. 27 Indirect evidence comes from research on age discrimination, which shows that reports of age discrimination in the workplace vary as women move from being young job seekers to midcareer employees to retirees. 28 Hence, the forms and frequency of discrimination may change with age. Moreover, the effects of certain types of discrimination may reverberate across the life course and reinforce one another. For example, racism in the form of residential and school segregation may influence the development of social networks, which may then shape employment opportunities and health. 29---31 One study suggested that youths attending racially isolated high schools were more likely to work in racially isolated workplaces in adulthood, even after accounting for residential segregation, region, school, and personal resources. 32 These observations imply 3 important considerations for future research. First, it suggests that specific types of racial discrimination (e.g., in employment) would likely vary in prevalence across the life course. These changes could be conceptually and statistically modeled as trajectories. 27, 28, 33, 34 Second, the idea of transitions is not limited to moving from one life stage to another (e.g., work to retirement), nor is the issue of "age" simply one of biology. Both of these issues are generalizable to other phenomena. One extension is to do research on emigrants, whereby migration itself is a major transition. It is well established that immigrants are healthier than nonimmigrants, but that the immigrant health advantage erodes with time. This erosion is often attributed to acculturationthe adoption of American culture-but new research suggests that the erosion might also be related to increased exposure to racism. 35 For example, a recent study of Asian Americans found that the erosion of the immigrant advantage occurred only among those who reported discrimination, not among those who did not report it. 36 Third, it implies that researchers may consider using multiple sets of instruments to measure discrimination, one set that may be tailored to a given stage (e.g., retirement) and another set that is less age specific (e.g., general disrespect).
Understanding when and where discrimination occurs is critical for developing sensitive and specific measures of discrimination and increasing the efficiency of research. 9, 37 Failure to attend to age and context may result in incomplete and overly simplistic assessments of discrimination that may result in type II error. Moreover, greater precision in understanding age-related differences in exposure to discrimination is important for evaluating potential sensitive periods.
SENSITIVE PERIODS
Certain events may have a greater impact on well-being when they occur during specific developmental stages. This interaction between age and exposure is referred to as a "sensitive period."
TABLE 1-Description of Life Course Concepts

Life Course Concept Definition Implications
Age-patterned exposures (also termed "social pathways")
The pathways that individuals follow throughout the life course, which historical events can alter and social institutions can structure. 11 Accordingly, as individuals age, they exit some social institutions and enter new ones. Thus, exposure to discrimination within one social institution may reverberate across the life course and increase the risk of exposure to discrimination within other social institutions later in life.
Prevalence of discrimination within certain settings (e.g., employment) is likely to vary over the life course.
Racism researchers should consider tailoring measurement instruments to a given developmental stage and context.
Sensitive period
Certain events have a more profound effect on health when they are experienced during specific developmental stages. Outside of this period, the effect is much weaker. 18 Exposure to discrimination at certain developmental periods may have a greater effect on health than at other developmental periods.
Studies should consider "age · exposure to discrimination" effects on health.
Linked lives
Events that affect one person also affect other persons in their network. 11, 19 Thus, individuals are interdependent.
Research on racism that focuses solely on the target of racism is missing important indirect effects of racism on others in the target's social networks. Interventions against racism that are focused on a single individual are incomplete.
Latency period
The period between exposure and disease appearance. 20 Exposure to discrimination may have a longer latency period for physical health than for mental health.
Short-term reactions (e.g., pulse rate, somatic symptoms) may or may not have long-term health outcomes.
Stress proliferation
Exposure to a single stressor may lead to additional secondary stressors. 21 Researchers must pay careful attention to whether a given factor is a confounder or mediator of the discrimination-health pathway.
Period effect
Historical events and social change affect individuals' life course trajectories or pathways, but the effect is relatively uniform across birth cohorts. 11 Historical, racialized events can provide natural experiments from which to study the effects of discrimination on health.
Cohort effect Historical events and social change differentially affect individuals'
life course trajectories or pathways across successive birth cohorts. 8 Historical, racialized events can provide natural experiments from which to study the differential effects of discrimination on health across generations.
Early childhood may be an important sensitive period that interacts with social stressors to exert long-term effects on well-being. For instance, Duncan et al. demonstrated that parental income when a child is between the ages of 1 and 5 years has long-term effects on that child's future adult earnings, but that parental income at other ages has little effect. 38 Similarly, McLeod and Shanahan found that family poverty that occurred when children were aged about 4 to 5 years-but not older than 5-was related to subsequent development of depressive symptoms up to age 9 years. 39 The effects of social stressors may influence not only social outcomes but clinical ones as well. Barker and others have found that experiences in utero and during infancy can increase risk of heart disease and other outcomes during adulthood. 40, 41 Shonkoff et al. have suggested that this may be related to the effects of stressors on the young developing brain. 42 During this developmental period, stressors may contribute to remodeling of the anatomical structure of the brain and to the connections between regions. Some evidence supports this argument. For instance, persons who perceive chronic stress prospectively show reduced hippocampal volume. 43 Similarly, individuals who are asked to recall the death of a loved one show increased releases of inflammatory biomarkers and activation of the prefrontal cortex. 44 Other studies show that stressors such as physical abuse can alter brain morphology, and that these alterations are particularly evident during early childhood. 45 Hence, certain social conditions like poverty and stress may be particularly harmful at certain developmental periods. Similar effects may exist for discrimination, but this remains to be comprehensively tested. An emerging body of research has shown that maternal reports of discrimination are related to low-birth-weight deliveries. 46, 47 Low birth weight is also associated with adult hypertension, a relationship that may be mediated by increased stress reactivity. 48 One longitudinal study of Black youths suggested that initial exposure to racial hassles was predictive of later increases in negative emotions and interactions with peers engaged in deviant behavior. 10 This valuable study could be extended further to consider whether exposures to racial hassles at certain ages pose a greater risk than exposure to the same hassles at other ages. Thus, the study of sensitive periods suggests that age is an effect modifier of discrimination. Accordingly, studies are encouraged to model the interaction between discrimination and age or to consider estimating age-specific models of discrimination.
LINKED LIVES
"Linked lives" refers to the interdependence among persons. 11 This concept is related to, but distinct from, social networks and social support. Whereas networks refer to the structural characteristics of social relationships (e.g., density, reciprocity) and support refers to the resources that flow from those relationships (e.g., emotional and financial assistance), the concept of linked lives considers that events that affect one person also affect other persons in their networks. 11, 19 Research on racism has generally emphasized personal experiences. 7 Yet, the concept of linked lives suggests that research should also examine how experiences of discrimination encountered by one person may indirectly affect another. 37 Discrimination may result in secondary effects such as financial strain, 21, 49 decreased relationship quality, 50 and intimate partner violence. 51 For example, past experiences with discrimination can shape a Black mother's involvement with her child's schooling. 52 St. Jean and Feagin illustrate how discrimination against Black men can potentially affect their wives:
[Black men] can't control the system, they can't control the White man or the White woman, so they come home, we're their wife . . . and . . . they think that somebody else has got to feel the brunt of this. Someone gave it to me, the monkey on my back, I'm going to give you the monkey off my back. 53(p308) Methods exist to measure discrimination against one's racial group in general, 54 and some instruments ask about discrimination against family members. 9 But we are aware of no instruments that focus solely on specific experiences of discrimination against specific network members. The development of such tools may be valuable in generating new research. For instance, we speculate that for parents, discrimination against their child may be more stressful than discrimination against the parents themselves.
We therefore encourage further documentation of how discrimination can strengthen, weaken, and reconfigure social relationships. This is particularly important given that social relationships can buffer illness. 19 Accordingly, future studies might test the hypothesis that a pathway between discrimination and health is via the weakening of social capital and social support. 29 At the same time, the concept of linked lives points to an alternative hypothesis-that discrimination may actually strengthen social capital and social support. A racist action against one person in a social network may cause others in that network to come together and advocate for social justice. For instance, a panethnic national advocacy organization, American Citizens for Justice, was developed in response to the hate-crime murder of a Chinese American man in Detroit. 55 Numerous other examples exist that show how discrimination can promote community solidarity. 56---58 However, it is important to recognize that social capital and racism can work in complex ways. For instance, many White power organizations (e.g., the Ku Klux Klan) can possess and generate social capital. 59 Hence, future research should investigate the numerous pathways whereby discrimination may simultaneously strengthen and weaken social capital and social ties.
LATENCY PERIODS
Certain events may cause illness after a single exposure, whereas other events may be harmful only after repeated exposures. Injury and even death may occur with the experience of a single hate crime. Research also suggests that repeated occurrences of less severe (but no less important) types of racial bias can contribute to illness. 7, 35 Several studies have considered how, after incidents of discrimination, some health outcomes have a longer latency period (the time between exposure to an event) than others. This idea was illustrated in a study by Pavalko et al. of the National Longitudinal Survey of Mature Women. 60 In 1982 (baseline) and 1989 (follow-up), women were asked about work discrimination, emotional distress, and functional limitations. Reports of discrimination at follow-up, but not baseline, predicted emotional distress. Conversely, reports of discrimination at baseline, but not follow-up, predicted functional limitations. The authors reasoned that the findings may be explained by a longer latency period between discrimination and physical health compared with mental health.
The idea of latency period was also illustrated in a study by Gee and Walsemann with a younger sample of Blacks, Latinos, and Whites participating in the National Longitudinal Study of Youth. 61 In 1979 and 1982, youths were asked about racial discrimination in employment and work-related physical health limitations. The data showed that reports of discrimination at baseline or across both time periods were related to health limitations; however, reports of discrimination in 1982 were unrelated to health limitations. Although causality is not established by longitudinal studies, the data suggest the hypothesis that for some health outcomes, associations between discrimination and health problems are not seen until after a relatively long latency period.
In addition, the life course perspective highlights the importance of ongoing and chronic strains. Lewis et al. reinforced this idea with an analysis of middle-aged Blacks participating in the Study of Women's Health Across the Nation. 62 Women were asked about everyday discrimination at 5 different time points between 1996 and 2003. They found that discrimination in the most recent 12 months was not related to coronary artery calcification. However, this calcification was related to chronic discrimination encountered over the entire study period (1996---2003) .
It is therefore important to consider the frequency of occurrence of discrimination in combination with the outcome of interest. 37 These longitudinal studies have a fairly long time frame (measured in years). Taken together, they suggest the provocative but insufficiently tested hypothesis that discrimination has a longer latency period for physical health than for mental health. However, it is important to recognize that laboratory studies, employing a much shorter time period (measured in minutes to hours), suggest that there are immediate effects of discrimination on blood pressure, heart rate variability, and other somatic reactions. 63 Clarifying the connection of these short-term reactions to longer-term health outcomes remains a promising area for future research.
STRESS PROLIFERATION
Pearlin and others have argued that a single stressor can cause the proliferation of secondary stressors. 21, 64 For instance, the stressor of being fired from a job can cause the additional stressors of financial strain and marital strife that in turn lead to illness.
Discrimination may have a similar effect. For instance, if a Latino man was wrongly convicted of a felony, this conviction would have a life-long impact on his ability to access social goods, such as student loans or employment. This unfair event may also affect his sense of self and his worldview. It may, for example, promote a distrust toward others. 65 Many studies have indicated that self-reports of discrimination are related to illness via stress. 7 An emerging body of research is developing this idea further by investigating stress proliferation. Brody et al. found that selfreported racial discrimination was related to health problems that led to depressive symptoms, which in turn led to compromised parenting practices. 10 Ong et al. adopted a stress proliferation framework to examine how daily discrimination mediated the relationship between chronic discrimination and psychological distress. 66 Brondolo et al. reported that lifetime exposure to discrimination is related to perceptions of routine ongoing social interactions, such that individuals who report more lifetime discrimination are more likely to experience social interactions (as recorded in electronic diaries) as unfair or harassing. 67 The idea of stress proliferation is theoretically important because it suggests that studies need to carefully consider whether a given measure should be considered a confounder or a mediator. Many researchers are often careful not to "overcontrol" one's statistical model for mediators that are on the causal pathway. However, this might occur inadvertently. For example, studies of discrimination often control for socioeconomic status (SES). 7 The value of this approach is that one can describe the association of discrimination with an outcome, conditional on SES. Yet, it is plausible that discrimination is mediated by SES, such as when discrimination by an employer causes one to receive lower wages, which in turn causes financial strain and subsequent illness. Thus, future research should specifically consider how some traditional "controls" might actually be mediators that indicate and contribute to stress proliferation.
HISTORICAL PERIOD AND BIRTH COHORT
The life course perspective also highlights the role of historical period and birth cohort. These 2 phenomena reflect the intersection between age and historical change. 11 That is, historical events such as the Civil Rights Movement may result in a cohort effect if such an event has differential effects for people at various developmental stages (i.e., birth cohorts).
For example, research has documented a significant decline in postneonatal mortality rates in the United States after passage of Title VI of the Civil Rights Act, which stipulated that institutions that received federal funds could not discriminate or segregate on the basis of race. 68 The decline in postneonatal mortality was greatest in the rural South, the same place where Black---White disparities in neonatal medical care was greatest. Almond et al. estimate that 4700 more Black infants born in 1975 survived their first year than would have been expected to survive if the same infants were born in 1965. 68 A followup study by Almond and Chay found that Black women who were born in the late 1960s experienced better adult health and gave birth to healthier infants in the 1980s and 1990s than did Black women who were born in the early 1960s. 69 Kaplan et al. found that the Civil Rights Act produced little improvement for older-adult mortality and no change for cancer mortality rates 70 ; however, they did find improvements in cardiovascular and stroke-related deaths among Black working-age women (i.e., 25---64 years old). Taken together, these findings suggest that (1) historical events can have differential health effects depending on one's birth cohort, and (2) cohort effects will likely vary on the basis of the outcome under investigation and the social context.
Period effects occur whenever historical events or social change have relatively uniform effects across a given cohort. 11 A recent study by Lauderdale highlights how a historical event (i.e., the events of September 11, 2001, or 9/11) was related to poor birth outcomes among Arab American women, presumably through the increased hostility and discrimination directed toward the Arab American community after 9/11. 71 Arabic-named women had a higher relative risk of giving birth to low---birth-weight infants in the 6 months immediately following 9/11 compared with Arabic-named women who gave birth in the 6 months prior to 9/11.
Hence, an understanding of the life course provides scholars with a useful perspective from which to integrate the impact of sudden and discrete events, as well as more gradual secular changes. Racialized events that are discriminatory, such as demonstrated by Lauderdale, 71 as well as those that are antidiscriminatory, such as the Civil Rights Act, provide important natural experiments from which to study the possible influence of discrimination on health over the life course and across generations. 72 Furthermore, each bar is subdivided into smaller segments that represent exposures to a major life stage, beginning from the prenatal period to retirement. The subdivisions are themselves of different lengths, representing disparities in time. For instance, the bar for education is shorter for the first group than the second, indicating disparities in years of education. The shaded bars represent periods in particularly undesirable conditions, such as in unemployment and incarceration. Some studies support these social inequities in time. One study estimated that, on average, Black men are expected to spend 3.1 years in prison, compared with 1.1 years for Latinos and 0.5 years for White men. 73 For women, the estimates were 0.2, 0.09, and 0.05 years for Blacks, Latinas, and Whites, respectively.
A CONCEPTUAL MODEL
These bars emphasize that disparities exist in the amount of time spent in life stages that help build capital (e.g., education) or detract from it (e.g., incarceration). The bars illustrate disparities in the quantity of time, but it should be recognized that disparities may also exist in the quality of time (e.g., educational quality). It should also be noted that, although we present discrete stages, there is often overlap between them, such as when individuals work parttime while in school or in retirement. Furthermore, the bars in the graph are meant to be illustrative. Future studies are encouraged to determine other relevant bars (e.g., years in disability) and their specific lengths.
Our model illustrates that some-but certainly not all-of the disparities in time may come from racism. For instance, Massey and Lundy show that racial discrimination may result in Blacks spending twice as long to find an apartment as Whites. 74 All people have the potential to experience some inequitable treatment; we therefore note that the top and bottom bars differ as a matter of degree, but the burden is greater for ethnic minorities. 12, 75, 76 Our goal in presenting this model is to encourage further research and debate. Our review and model suggest several ideas for future study, including the following.
Document Changes in the Experience of Racism
A first step is to provide a comprehensive and systematic documentation of how exposure to racial bias changes over major developmental stages. These efforts can then be extended to look at interactions between various forms of racism, such as whether discrimination in education leads to further discrimination in employment, and how these experiences can lead to the proliferation of additional stressors. Studies can further examine whether there are sensitive periods in which stress proliferation may be more likely to occur to both individuals and to their interdependent others.
Study Secular Changes in Discrimination
The nature of race relations have changed over time. 12, 77, 78 Studies can continue to examine whether and in what ways specific events, such as the Civil War, the New Deal, the internment of Japanese Americans, the Civil Rights Act, or 9/11, have changed the nature of race relations and shaped health inequities. In addition to these broad societal changes, studies could consider similar effects at a microlevel, such as the desegregation (or resegregation) of a specific school.
Evaluate Inequities Across Generations
Disparities developed in one generation may further disadvantage the "starting point" for the next generation. 5, 79, 80 Consider the racial inequities in wealth and inheritance. On average, Blacks are much less likely to inherit assets than Whites (1 in 20 Blacks vs 1 in 4 Whites) and to inherit much less when they do ($41 900 for Blacks vs $144 600 for Whites). 81 This raises the testable hypothesis that inequities in the transfer of wealth may play a role in health inequities across the life course. Furthermore, these disparities in wealth and their transfer may be related to structural discrimination, 80---82 thus raising the hypothesis that discrimination may influence health through the intergenerational transfer of assets. Similar ideas are being developed in the realm of "historical trauma," which is the notion that a racialized event experienced by one generation (e.g., the Wounded Knee Massacre against the Lakota people) can be felt many generations later. 79, 83, 84 
Consider Interventions to Test These Principles
Studies are increasingly recognizing that policy actions that improve education, wealth, and basic rights may also yield health benefits. For instance, using data from a randomized trial of 12 000 high school students, Muennig and Woolf estimated that moving students from midsized classes (22---25 pupils) to smaller classes (13---17 pupils) would yield a societal cost savings of $168 000 and 1.7 extra quality-adjusted life-years per high school graduate. 85 Similar health and cost benefits are seen in several other experiments (e.g., the Perry Preschool Program and the Carolina Abecedarian Project) designed to improve early life educational opportunities. 86, 87 As noted, Almond et al. found that racial disparities in infant mortality diminished in the period after the Civil Rights Act. 68 These and other studies are illustrative of the potential of policy interventions to influence health and health disparities over the life course. However, additional work remains to be done with regards to developing and evaluating such interventions.
CONCLUSIONS
Many studies have investigated the relationship between discrimination and health. 7, 35, 63 For the most part, these studies suggest that discrimination is related to illness. Yet, major questions remain as to how experiences of discrimination may vary across the life course, whether discrimination at specific developmental periods may be more harmful than at other ages, and how these experiences may accumulate over time. A life course perspective provides a key way to integrate a large body of research on discrimination and health. It highlights the connection between individuals and social institutions, and suggests that efforts to eliminate health inequities require considering how racism may not only create adverse exposures, but also structure time. j
